




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































parent1	 log2	FC	 EdgeR	 DESeq2	
Up-regulated	transcripts	
dnaj	protein		 2,881	 1,292	 1.10	
4.48E-09	 7.88E-11	
polygalacturonase		 217	 36	 2.47	
5.22E-14	 3.25E-10	
heat	stress	transcription	factor	
6b	 602	 123	 2.35	
5.01E-17	 6.40E-10	
heat	shock	protein	 1,840	 491	 2.02	
2.33E-10	 2.89E-09	
bri1	kinase	inhibitor	1	 419	 174	 1.21	
4.19E-10	 6.57E-09	
p-hydroxybenzoic	acid	efflux	
pump	subunit	aaeb	 152	 21	 2.80	
3.52E-18	 3.53E-08	
glycerol-3-phosphate	
transporter		 1,978	 419	 2.11	
2.49E-14	 1.17E-07	
hydroxymethylglutaryl-lyase	 1,041	 293	 1.83	
2.79E-13	 1.17E-07	
udp-glycosyltransferase		 732	 403	 0.79	
4.83E-07	 4.81E-07	
outer	arm	dynein	light	chain	1		 428	 183	 1.21	
9.14E-06	 7.47E-07	
dnaj	subfamily	b		 298	 143	 0.95	
4.47E-09	 2.29E-06	
	l-type	lectin-domain	containing	
receptor	kinase	 2,053	 987	 0.99	
6.48E-13	 2.34E-06	
chloroplast	movement	under	
blue	light	1	 955	 518	 0.75	
3.78E-08	 3.06E-06	
acyl-	n-acyltransferases	 280	 158	 0.73	
1.28E-05	 4.39E-06	
heat	shock	protein	70	 34,114	 21,777	 0.55	
3.57E-07	 5.85E-06	
Down-regulated	transcripts	 	
pollen	ole-e-1		 2,165	 2,684	 -0.43	 1.55E-10	 4.85E-07	
protochlorophyllide	
chloroplastic	 9,099	 21,057	 -1.43	 1.20E-09	 2.68E-06	
	 32	
cold	acclimation	protein	
cor413-pm1	 2,989	 5,200	 -0.96	 4.66E-09	 8.10E-06	
metal-nicotianamine	
transporter	ysl7	 564	 848	 -0.71	 1.31E-08	 1.58E-05	
sodium	calcium	exchanger	
protein	 3,592	 5,063	 -0.64	 2.60E-08	 2.49E-05	
phosphoenolpyruvate	
carboxykinase	 8	 55	 -2.71	 6.61E-08	 5.58E-05	
chaperone	protein	dnaj	20	 170	 697	 -2.28	 2.71E-07	 0.00016	
ralf	34	 573	 854	 -0.68	 2.80E-07	 0.00016	
cytosolic	sulfotransferase	12	 868	 1,453	 -0.98	 3.12E-07	 0.00018	
abc	transporter	c	5	 786	 1,428	 -0.97	 3.90E-07	 0.00022	
remorin	protein	 1,517	 2,312	 -0.74	 7.94E-07	 0.00039	
early	nodulin	1	 295	 415	 -0.67	 9.55E-07	 0.00045	
protein	kinase	chloroplastic	 390	 495	 -0.46	 1.34E-06	 0.00058	
lrr	receptor	serine	threonine-
protein	kinase		 451	 664	 -0.70	 1.53E-06	 0.00064	


































































































cell	periphery	 18.6	 26.5***	 18.1	 25.4	 18.2	 34.2***	
membrane	 33.3	 36.3	 33.0	 38.8**	 28.6	 42.5	
response	to	
stimulus	 31.6	 31.7	 31.2	 32.1	 46.8***	 34.2	
response	to	
abiotic	
stimulus	 18.6***	 12.8	 17.2*	 12.5	 32.5***	 12.3	
cell	wall	 3.5	 10.2***	 5.1	 6.3	 6.5	 16.4***	
response	to	
stress	 22.6	 19.5	 20.0	 18.3	 40.3***	 23.3	
carbohydrate	
metabolic	
process	 7.0	 15.4**	 14.0	 7.6	 10.4	 16.4	
secondary	
metabolic	



















































































































































































































































































































































































































































































































log 𝐺𝐸 = 2.61−.𝟎𝟕𝒎𝒄𝒈 − .10𝑚!"! − 0.03𝑚!"! −.𝟎𝟐𝒎𝒄𝒈 = 𝑓!!!! 	
𝑓!!!! = 2.61−.𝟎𝟗𝒎𝒄𝒈 − .10𝑚!"! − 0.03𝑚!"! 	
	
At	𝑢!" = 1	(82%)	we	find	that	the	local	maximum	for	gene	expression	is	at	
























CG	methylation	and	gene	expression.	At		𝑢!!! = 𝑚!!! = 𝑙!"#$ = 1	(and	the	negative	
interaction	term	𝑢!" = 0),	we	see	the	local	maximum	is	at	a	methylation	level	of	𝑚!" =
−0.05	(55.1%).		If	our	negative	interaction	term	𝑢!" = −1	,	this	increases	to	𝑚!" = +0.05	
(57.3%)	(Figure	2.6b,	varying	the	values	of	our	interaction	terms,	𝑢!!! = 𝑚!!! = 𝑙!"#$ =
−𝑢!"	from	-1.6	to	1.6,	as	the	summed	interaction	term	increases	(lines	become	yellow)	the	



































































































































































































































































Transposable	Elements	 0.73	 0.36	 0.063	
Gene	Body	 0.56	 0.038	 0.012	
1st	500bp	of	Gene	Body	 0.28	 0.032	 0.019	
Up-stream	Regulatory	 0.35	 0.11	 0.027	
Inter-Genic	Regions	 0.75	 0.45	 0.072	




















































































Source	 DF	 Sum	of	Squares	 Mean	Square	 F	Ratio	
Model	 28	 1764.7903	 63.0282	 153.6	
Error	 17014	 6981.5210	 0.4070	 Prob	>	F	










































Positive	Terms	 Estimate	 Std	Error	 t	Ratio	 Prob>|t|	
Intron	Length	 0.3472	 0.0117	 29.75	 <.0001	
Gene	Body	CHG2	 0.0874	 0.0082	 10.64	 <.0001	
Number	of	Exons*Intron	
Length	 0.0793	 0.0081	 9.74	 <.0001	
Exon	Length	 0.0767	 0.0102	 7.55	 <.0001	
Exon	Length*	Intron	Length	 0.0553	 0.0070	 7.86	 <.0001	
Gene	Body	CG	*	Exon	Length	 0.0392	 0.0089	 4.4	 <.0001	
Gene	Body	CG2	*	Exon	Length	 0.0303	 0.0069	 4.37	 <.0001	
Up-Stream	CHH		 0.0275	 0.0055	 4.99	 <.0001	
Gene	Body	CG*Gene	Body	CHH	 0.0244	 0.0064	 3.78	 0.0002	
Down-stream	CHH	 0.0185	 0.0050	 3.69	 0.0002	
Up-stream	CHH*	Percent	CG	 0.0167	 0.0051	 3.28	 0.0011	
Intron	Length3	 0.0105	 0.0007	 14.4	 <.0001	
Exon	Length2	*	Number	of	
Exons	 0.0074	 0.0009	 8.19	 <.0001	
Negative	Terms	 		
Gene	Body	CHG	 -0.3273	 0.0197	 -16.58	 <.0001	
Intron	Length2	 -0.1611	 0.0076	 -21.18	 <.0001	
Gene	Body	CG2	 -0.0980	 0.0092	 -10.62	 <.0001	
Gene	Body	CG	 -0.0720	 0.0118	 -6.09	 <.0001	
Exon	Length	*	Number	of	
Exons	 -0.0662	 0.0076	 -8.72	 <.0001	
Gene	Body	CHH	 -0.0451	 0.0076	 -5.93	 <.0001	
Number	of	Exons	 -0.0308	 0.0112	 -2.75	 0.0059	
Percent	CG3	 -0.0277	 0.0059	 -4.73	 <.0001	
Up-Stream	CG	 -0.0274	 0.0054	 -5.06	 <.0001	
Exon	Length2	 -0.0205	 0.0033	 -6.28	 <.0001	
Gene	Body	CHG	*	Exon	Length	 -0.0198	 0.0058	 -3.41	 0.0007	
Up-stream	CG*	Up-stream	CHH	 -0.0188	 0.0058	 -3.23	 0.0012	
Up-stream	CG*	Gene	Body	CG	 -0.0170	 0.0052	 -3.28	 0.001	
Exon	Length	*	Intron	Length	*	
Number	of	Exons	 -0.0118	 0.0016	 -7.21	 <.0001	












ID	 Copies	 CG	 CHG	 CHH	 Family	 Class	
helB8c	 2380	 0.809	 0.473	 0.052	 Helitron	 2	
MULE_MITE1c	 674	 0.627	 0.263	 0.102	 MITE	 2	
Copia1b	 424	 0.780	 0.437	 0.058	 Copia	 1	
helD8b	 402	 0.712	 0.357	 0.055	 Helitron	 2	
MULE_MITE2b	 245	 0.633	 0.285	 0.077	 MULE	 2	
pogo_MITE2b	 203	 0.738	 0.281	 0.071	 MITE	 2	
MULE_MITE16
b	 200	 0.713	 0.207	 0.070	 MULE	 2	
hAT_MITE1	 197	 0.782	 0.294	 0.051	 MITE	 2	
MULE_na62	 165	 0.768	 0.359	 0.064	 MULE	 2	
MULE_MITE1a	 158	 0.720	 0.250	 0.071	 MULE	 2	
LARD4	 155	 0.793	 0.442	 0.081	 LARD	 1	
hAT_na66a	 151	 0.869	 0.276	 0.042	 hAT	 2	
Tourist6c	 151	 0.634	 0.259	 0.071	 MITE	 2	
MuDR8	 150	 0.791	 0.492	 0.089	 MuDR	 2	
MULE_na13a	 145	 0.752	 0.400	 0.068	 MULE	 2	
Copia1a	 143	 0.717	 0.374	 0.045	 Copia	 1	
Copia2	 137	 0.685	 0.494	 0.085	 Copia	 1	
SINE1a	 134	 0.685	 0.293	 0.112	 SINE	 1	
Gypsy8	 128	 0.605	 0.228	 0.033	 Gypsy	 1	
MULE_na13b	 128	 0.449	 0.260	 0.058	 MULE	 2	
helF3c	 119	 0.737	 0.362	 0.067	 Helitron	 2	
Jittery7	 116	 0.639	 0.260	 0.053	 Mu	 2	
Toursit4c	 115	 0.781	 0.315	 0.085	 MITE	 2	
Gypsy4	 111	 0.818	 0.402	 0.051	 Gypsy	 1	
MULE_MITE25
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of	 genes	 and	 produce	 leaves	 with	 greater	 numbers	 of	 trichomes.	 Here	 we	 utilize	 whole	
genome	bisulfite	 sequencing	 in	 the	progeny	of	 damaged	and	 control	 plants	 to	 assess	 the	
potential	 role	 of	 differential	 methylation	 on	 the	 previously	 observed	 patterns	 of	 gene	
expression.	 	We	identify	thousands	of	genomic	regions	of	differential	methylation,	as	well	
as	 an	 increase	 in	 gene	 methylation	 variation	 in	 the	 progeny	 of	 damaged	 plants.	 	 A	
significant	 overabundance	 of	 these	 differentially	 methylated	 regions	 overlap	 with	
differentially	 expressed	 genes	 coding	 and	 up-stream	 regions,	 suggesting	 a	 role	 of	
differential	 methylation	 in	 transgenerationally	 plastic	 gene	 expression.	 	 Through	
differentiating	 between	 CG,	 CHG,	 and	 CHH	 methylation	 we	 find	 evidence	 that	 different	














Phenotypic	 plasticity,	 or	 the	 ability	 to	 modify	 development	 according	 to	 environmental	
cues,	 is	 of	 vital	 importance	 in	 the	 success	 of	 life	 in	 response	 to	 the	 constantly	 changing	




deal	of	 this	skepticism	is	due	 its	 ties	with	“Lamarckianism”,	but	other,	more	scientifically	
grounded	 concerns,	 also	 linger.	 	 One	 of	 these	 is	 that	 their	 contribution	 to	 fitness	 and	
phenotypic	 variation	 in	 nature	 is	 poorly	 understood.	 	 Through	 the	 budding	 field	 of	
ecological	epigenetics	 (BOSSDORF	et	al.	2008;	KILVITIS	et	al.	2014)	 these	questions	must	be	
addressed	 using	 a	 combination	 of	 field,	 greenhouse,	 and	 common	 garden	 techniques.	
Another	 weakness	 in	 the	 field	 is	 the	 lack	 of	 a	 demonstrated	 molecular	 mechanism	 to	
explain	 this	 inheritance.	 In	 this	 study	we	 identify	 thousands	 of	 differentially	methylated	
regions	that	provide	evidence	for	an	epigenetic	role	in	the	transmission	of	environmental	
information	
In	 response	 to	 varying	 biotic	 (AGRAWAL	 et	 al.	 1999;	 VAN	DAM	 and	 BALDWIN	 2001;	
AGRAWAL	2002;	HOLESKI	2007;	HOLESKI	et	al.	2010;	SCOVILLE	et	al.	2011;	HOLESKI	et	al.	2012;	
LAU	 2012;	 LUNA	 et	 al.	 2012;	 RASMANN	 et	 al.	 2012;	 SLAUGHTER	 et	 al.	 2012;	 COLICCHIO	 et	 al.	
2014),	 and	 abiotic	 (DURRANT	 1962;	 BLÖDNER	 et	 al.	 2007;	 GALLOWAY	 and	 ETTERSON	 2007;	
BOYKO	 et	al.	 2010;	 VERHOEVEN	 et	al.	 2010;	 HERMAN	 and	 SULTAN	 2011;	 HERMAN	 et	al.	 2012;	





2011;	 COLICCHIO	 et	 al.	 2014).	 	 The	 progeny	 of	 drought	 stressed	 Polygonum	 persicaria	
individuals	alter	seedling	growth	to	increase	fitness	in	dry	conditions	(HERMAN	et	al.	2012).	
Maternal	 light	environment	 influences	offspring	growth	and	 increases	offspring	 fitness	 in	
similar	 environments	 in	 Campanulastrum	 americanum	 (GALLOWAY	 and	 ETTERSON	 2007).		
Finally,	 response	 to	 a	wide	 variety	 of	 environmental	 signals	 in	 the	 progeny	 of	 apomictic	
dandelions	 (Taraxacum	officinale)	 increases	DNA	methylation	 variation	 (VERHOEVEN	 et	al.	
2010)	 and	 growth	 (VERHOEVEN	 and	 VAN	GURP	 2012a).	 	 Additionally,	 evidence	 in	 Solanum	
lycopersicum	 and	 Arabidopsis	 thaliana	 suggests	 that	 key	 players	 in	 the	 plant	 hormone	







and	MOSHER	 2014;	 HOLOCH	 and	MOAZED	 2015;	 LI	 et	 al.	 2015)	 alter	 the	 transcription	 and	
translation	 of	 genes	 into	 proteins	 (along	 with	 traditional	 protein	 transcription	 factors).		
DNA	 methylation	 can	 occur	 on	 any	 cytosine	 nucleotide	 across	 the	 genome,	 but	 the	




JACOBSEN	 2010;	 JONES	 2012;	 LI	 et	 al.	 2012;	 LAW	 et	 al.	 2013b;	 HUFF	 and	 ZILBERMAN	 2014;	
STROUD	et	al.	2014).	 	While	all	 three	of	 these	 types	of	methylation	play	a	role	 in	silencing	
transposable	 elements	 (TEs),	 their	 role	 in	 regulating	 gene	 expression	 is	 much	 more	
variable.	Not	only	does	the	context	of	the	methylation	(CG,	CHG,	CHH)	impact	their	role	in	
gene	 regulation,	 so	 to	 does	 the	 location	 of	 methylation	 relative	 to	 the	 gene	 (upstream,	
within	an	intron	or	exon,	down-stream,	etc.)	(YUAN	et	al.	2007;	LI	et	al.	2008;	COLICCHIO	et	al.	
2015a;	KARIÑHO-BETANCOURT	et	al.	2015).	CG	methylation	is	the	most	prevalent	form	of	DNA	
methylation	 (occurring	 on	 over	 50%	 of	 CG	 sequences	 in	 many	 cases),	 and	 within	 gene	
bodies	it	has	a	very	complex	relationship	with	gene	expression	in	which	surrounding	DNA	
methylation,	 gene	 length,	 and	 other	 factors	 alter	 the	 role	 of	 CG	 methylation	 in	 gene	
regulation	(ZILBERMAN	et	al.	2006;	WANG	et	al.	2014;	COLICCHIO	et	al.	2015a).	However,	when	
methylation	 occurs	 in	 up-stream	 regulatory	 regions	 it	 appears	 to	 directly	 suppress	




2006;	 CHODAVARAPU	et	al.	 2012;	 LI	et	al.	 2012;	TAKUNO	 and	GAUT	2013;	 ZHONG	et	al.	 2013;	
SEYMOUR	et	al.	2014;	WANG	et	al.	2014;	COLICCHIO	et	al.	2015a).	 	 	CHG	and	CHH	methylation	
are	 propagated	 and	 reiterated	 by	 a	 partially	 overlapping	 set	 of	 enzymes	 and	molecules,	
often	 initiated	by	24-nt	small	 interfering	(si)	RNAs(LAW	and	 JACOBSEN	2010;	MOLNAR	et	al.	
2010;	 GENT	 et	 al.	 2013;	 LAW	 et	 al.	 2013b;	MATZKE	 and	MOSHER	 2014;	 STROUD	 et	 al.	 2014;	
HOLOCH	 and	MOAZED	 2015).	 Both	 types	 of	 non-CG	 gene	 body	methylation	 are	 associated	
with	transcriptional	silencing	and	decreased	expression.		The	majority	of	epigenetic	marks	
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In	 this	 paper,	 I	 investigate	 the	 role	 of	 differential	methylation	 in	 transgeneration	
induction	in	response	to	leaf	damage	in	M.	guttatus	(HOLESKI	2007).		Since	Holeski’s	initial	
studies	of	trichome	induction,	the	induction	effect	has	been	shown	to	be	transmitted	both	
paternally	 and	 maternally	 (In	 Press,	 Scoville	 et	 al.,	 2016),	 partially	 dependent	 on	 DNA	
methylation	 (In	 Press,	 Scoville	 et	 al.	 2016),	 persist	 through	 at	 least	 two	 generations	 (In	
Press,	 Scoville	 et	 al.,	 2016),	 and	 involves	 differential	 expression	 of	 over	 900	 genes	
(COLICCHIO	 et	al.	 2015b).	 	 Trangenerational	 induction	 also	 has	 significant	 effects	 on	 plant	
resistance	 to	 herbivory	 in	 the	 field	 in	 M.	 guttatus	 (In	 Submission,	 Colicchio	 2016).		
Additionally,	 a	 recently	 sequenced	 methylome	 has	 allowed	 us	 to	 study	 the	 relationship	
between	 methylation	 and	 expression	 in	M.	 guttatus	 (COLICCHIO	 et	 al.	 2015a).	 With	 this	
newfound	 molecular	 understanding	 of	 the	 interplay	 between	 methylation	 and	 gene	
expression	 we	 seek	 to	 identify	 how	 parental	 environment	 alters	 offspring	 methylome.	
Here,	 I	 present	 whole-genome	methylome	 data	 from	 both	 the	 progeny	 of	 damaged	 and	






















































































































































































































































































































































































































































































































































Gene	Body	CG	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 26	 187	 12.20%	 6.54	 0.0105	
NS	Meth	 1852	 22690	 7.50%	 		 		
	 	 	 	 	 	
	 	 	 	 	 	Up-Stream	CG	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 21	 132	 13.70%	 8.28	 0.004	
NS	Meth	 1857	 22751	 7.52%	 		 		
	 	 	 	 	 	
	 	 	 	 	 	Gene	Body	CHG	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 18	 144	 11.10%	 2.882	 0.089	
NS	Meth	 1861	 22732	 7.56%	 		 		
	 	 	 	 	 	
	 	 	 	 	 	Up-Stream	CHG	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 13	 119	 9.80%	 0.97	 0.33	
NS	Meth	 1866	 22757	 7.58%	 		 		
	 	 	 	 	 	
	 	 	 	 	 	Gene	Body	CHH	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 206	 2110	 8.90%	 6.19	 0.013	
NS	Meth	 1673	 20766	 7.40%	 		 		
	 	 	 	 	 	
	 	 	 	 	 	Up-Stream	CHH	 		 		 		 		 		
		 Sig	DE	 NS	DE	 		 Chi-Sq	 p-value	
Sig	Meth	 147	 1467	 9.10%	 5.67	 0.018	










		 		 		 		 		 		
		 		 Up	 Down	 NS	 Chi-Sq	 p-value	
Meth	 Up	 7	 8	 105	 7.31	 0.12	
		 Down	 6	 5	 82	 		 		
		 NS	 824	 1028	 22690	 		 		
	 	 	 	 	 	 	
	 	 	 	 	 	 	Gene	Body	CHH	
		 		 		 		 		 		
		 		 Up	 Down	 NS	 Chi-Sq	 p-value	
Meth	 Up	 43	 77	 1054	 17.48	 0.0015	
		 Down	 37	 49	 1056	 		 		
		 X	 757	 916	 20766	 		 		
	 	 	 	 	 	 	
	 	 	 	 	 	 	Up-Stream	CG	
		 		 		 		 		 		
		 		 Up	 Down	 NS	 Chi-Sq.	 p-value	
Meth	 Up	 7	 9	 75	 14.33	 0.006	
		 Down	 1	 4	 57	 		 		
		 NS	 829	 1029	 22744	 		 		
	 	 	 	 	 	 	
	 	 	 	 	 	 	Up-Stream	CHH	
		 		 		 		 		 		
		 		 Up	 Down	 NS	 Chi-Sq	 P-Valu	
Meth	 Up	 28	 56	 733	 15.0871	 0.00452	
		 Down	 30	 33	 734	 		 		
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Supplemental Figure S1: A) Based on experimental population for RNAseq analysis in this study, 
progeny of damaged plants produce significantly more trichomes than progeny of control plants 
(p<0.025). B) Trichome density determined in a follow-up confirmation experiment accounting 
for parent plant of origin as a nested variable in ANOVA. Treatment effect (p=0.0003), parent 
effect (p=0.523).  C) Based on RNAseq, progeny of damaged plants expressMGMYBML-8 at 





















































































































C1a	 75,195,595.00	 87,406,770.00	 86.03	
C1b	 79,573,890.00	 99,489,738.00	 79.98	
C2a	 90,106,672.00	 104,062,180.00	 86.59	
C2b	 74,475,264.00	 93,290,834.00	 79.83	
C3a	 72,256,647.00	 90,261,332.00	 80.05	
C3B	 82,777,367.00	 95,900,734.00	 86.32	
D1a	 90,915,696.00	 105,509,888.00	 86.17	
D1b	 78,848,660.00	 98,351,402.00	 80.17	
D2a	 75,934,492.00	 95,053,668.00	 79.89	
D2b	 100,060,101.00	 115,663,080.00	 86.51	
D3a	 83,642,660.00	 96,900,302.00	 86.32	
D3b	 85,171,859.00	 106,859,744.00	 79.7	



































































































six differentially expressed genes. Three up regulated transcripts, and three 
down-regulated transcripts were confirmed for differential expression in two 
offspring each from three damaged and three control parental plants.  Heat Shock 
Protein 6ab, Strictosidine Synthase, Tyrosine Aminotransferase, Heat Shock 
Protein 40, Dormancy Associated Protein, and CHY Zinc Finger (transcript ID#s 
1428104, 1324230, 1358627, 1444264, 1495616, and 1315072, respectively). 
Bars represent group averages, and points represent individual sample expression.
Figure S2: Relative expression, with minimum individual expression for each gene 

























































































Figure S3. Scatterplots showing fold change by mean expression for genes differentially 
expressed in at least one of five programs (FDR<0.1). a-e) Of the genes found differentially 
expressed in at least one program, scatterplots showing those genes found to be differentially 
expressed in individual programs ( FDR<0.1); DESeq2, limma, EdgeR, NOISeq and SAMSeq, respec-
tively. f ) Scatterplot showing fold change by mean expression for individual genes found to be 
differentially expressed in at least one program, color coded by the number of programs that 


















































































































Supplemental Figure S3: A) 483 genes found to be differentially 
expressed (FDR<0.1) with Limma using family structured analysis. 
B) 1276 genes found to be differentially expressed (FDR<0.1) with 
EdgeR using family structured analysis. C) Venn diagram showing 
the significant overlap between genes found differentially expressed 
using consensus methodology, and the two programs which account 
















































































































































































































































































































Figure S5: Heat map showing twenty-eight differentially expressed genes coding for heat shock 
proteins resulting from parent leaf damage. Asterisk denotes the one heat shock gene down-


















































Depth	 CG	 CHG	 CHH	
OC1	 1888902727	 6.4	 70.45	 35.90	 14.95	
OC2	 1877864952	 6.4	 58.85	 26.80	 11.60	
OC3	 1867678993	 6.3	 67.60	 30.60	 12.30	
OC4	 1778153365	 6	 70.00	 36.80	 13.90	
OD1	 1219264220	 4.2	 73.10	 40.30	 14.20	
OD2	 1860074372	 6.3	 72.76	 39.93	 14.28	
OD3	 2386764313	 8.1	 72.90	 39.50	 14.15	
OD4	 1941206754	 6.6	 71.25	 39.40	 16.30	
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Population	 Aridity	 Elevation	 Lat	 Long	 Herbivory	 Trichomes	
LPM	 12095	 288.3	 -122.61	 43.83	 0.08	 7.51	
CSR	 16418	 236.2	 -122.48	 44.40	 0.09	 10.78	
MO	 12277	 314.9	 -122.57	 43.81	 0.19	 15.94	
HOL	 14180	 211.5	 -122.72	 44.09	 0.37	 34.55	
Mona	 16961	 449.9	 -122.27	 44.19	 0.36	 38.36	
BR2	 23475	 1219.2	 -122.13	 44.37	 0.40	 49.58	
SX	 11413	 307.8	 -122.54	 43.79	 0.43	 59.67	
TBR	 17492	 675.1	 -122.05	 44.29	 0.48	 69.06	
CGR	 16593	 528.8	 -122.25	 44.13	 0.31	 78.97	
MRT	 16260	 526.4	 -122.05	 44.21	 0.38	 81.12	
BKM	 25072	 1200.9	 -122.30	 44.23	 0.63	 89.94	
MTC	 25886	 1481.0	 -122.14	 44.28	 0.55	 91.19	
LPD	 12284	 265.8	 -122.76	 43.92	 0.60	 91.52	
MWL	 26171	 1223.8	 -121.78	 44.19	 0.77	 97.44	
WC	 16670	 89.0	 -123.63	 44.00	 0.67	 97.53	
IM	 27094	 1432.6	 -122.15	 44.40	 0.55	 127.50	
Cor.	with	






































































































		 	Log(NG	Trichomes)	 Log(G	Trichomes)		 Leaf	Damage	
		 Df	 ChiSq	 P-Value	 Df	 	ChiSq	 P-Value	 Df	 ChiSq	 P-Value	
Population	 15	 147.26***	 <2.2x10
-












Pop*Node	 30	 121.01***	 6.89x10
-
13	 11	 27.24	 0.0043	 30	 47.8
*	 0.021	
Plant(Pop)	 1	 		 		 1	 		 		 1	 		 		







































		 Df	 F	Ratio	 P-Value	 F-Ratio	 P-Value	
Pop	 7	 9.08***	 <.0001	 94.07***	 <.0001	
Envi	 1	 1.06	 0.303	 26.93***	 <.0001	
Pop*Envi	 7	 3.60**	 0.0011	 X	 X	










































		 Df	 ChiSq	 P-Value	 ChiSq	 P-Value	
Pop	 6	 10.68	 0.099	 55.05***	 <4.5x10-10	
Dam	 1	 3.16	 0.074	 1.43	 0.265	
Pop*Dam	 6	 4.3	 0.635	 14.90*	 0.021	

































































		 Log(NG	Trichomes)	 Log(Glan)	 P/A	NG	 P/A	G	
		 Df	 ChiSq	 P-Val	 ChiSq	 P-Value	 ChiSq	 P-Val	 ChiSq	 PVal	
Pop	 7	 19.5*	 0.0068	 6.59	 0.306	 13.74	 0.056	 38.75***	 2.2x10-6	
Site	 1	 0.15	 0.7	 0.025	 0.874	 5.72*	 0.017	 0.43	 0.51	
P-Dam	 1	 0.269	 0.604	 2.39	 0.124	 4.16*	 0.042	 7.1**	 0.0077	
Pop*P-Dam	 7	 20.25**	 0.0025	 10.45	 0.107	 8.23	 0.32	 6.2	 0.52	
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	*:	p<0.05	
	 	 	 	 	 	 	 	 	**:p<0.005	
	 	 	 	 	 	 	 	 	***:p<0.0005	
	 	 	 	 	 	 	 		
	
